All reactions were performed with dry reagents, solvents, and flame-dried glassware unless otherwise stated. Starting materials were purchased and used as received.
General method for derivatization of lipid extracts with 2,4-dinitrophenyl (2,4 DNP)
hydrazine. Unless otherwise stated, the residues from the Bligh and Dyer extractions above were resuspended in iPrOH (50,100 or 400 μL) and 2,4-DNP hydrazine (2,5 or 10 μl, 20 mM in 0.8 % HCl / EtOH) was added, such that the final reconstituted derivitization volumes were either 52, 105 or 410 μL. After incubation at room temperature (8-24 h), sample aliquots (20 μl) were analyzed by HPLC as described below.
HPLC (-MS) analysis of 2,4-DNP hydrazones.
In brief, 2,4-DNP hydrazones were quantified by manual injection of 20 μl volumes into a Hitachi HPLC system consisting of a L-7100 pump with an L-7400 u.v. detector (spectra recorded at 360 nm) equipped with a Vydac HS C 18 reversed phase column (4.6 x 250 mm). An isocratic mobile phase was employed (94 / 93 % acetonitrile, 6 / 7% water containing 0.1 % TFA) at 1.5 mL/min. Peak height and area was determined using Hitachi D7500 chromatointegrator and converted to concentrations by comparison to standard samples of authentic materials. Under these conditions the limit of quantification (LOQ) for the 2,4-DNP hydrazones 2a and 2b was 10 pmol/ml. No resolution of the cis and trans hydrazone isomers occurs with our HPLC system. Samples containing peaks of interest were reanalyzed using on-line LC -electrospray MS (negative ion mode) to confirm identity (data not shown). Co-injection with authentic standards was also used to confirm identity.
Oxidation of hLDL-Derived Cholesterol

With xanthine oxidase (XO)
A solution of hLDL (Calbiochem, 0.46 mg/ml in cholesterol) in phosphate buffer (PB, 10 mM, 100 uM DTPA, pH 7.4, 250 μl) containing catalase (Sigma, 0.2 mg/ml) was incubated at room temperature for 30 min with xanthine oxidase (Calbiochem, buttermilk, 0.4 mg/ml) in the presence of xanthine (0.5 mM) or acetaldehyde (10 mM) as substrate. The lipids were then extracted and derivatized with 2,4-DNP hydrazine as described above. Exclusion of XO or addition of superoxide dismutase (Sigma, SOD, 400 u/ml) in the reaction with xanthine as substrate were used as negative controls (SI Table 1A ).
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Cytochrome C reduction (λ 550 nm) 4 was measured to ensure SOD concentrations were sufficient to block superoxide anion generation during the XO reactions. The xanthine/XO reactions were typically carried out in 96 wells plate format such that urate production (λ 295 nm) could be monitored. The initial rate of urate production with the xanthine/XO system described above was ca. 45 μM/min. In a typical experiment, reactions consisting of hPMNs (5E7 cells/ml) and hLDL (Calbiochem, 1mg/ml in cholesterol) in PBS (3 ml, 10 mM phosphate, 160 mM NaCl, pH 7.4) were incubated at 37 o C for 2 h in the presence or absence of phorbol myristate (PMA, 1 ug/ml in DMSO 0.1% final) with mild agitation (shaker 250 rpm). The cells were then pelleted and the supernatant removed. The resuspended cell pellet (in PBS, 3 mL) and the supernatant were then subjected to lipid extraction, 2,4-DNP hydrazine derivatization and HPLC analysis as detailed above (final analyte volume = 410 μl). The data shown in SI- Table 2 are the measured values of 2b as % conversion from hLDLderived 3 at t=20 and 120 min into the assay. The ratio of 2b in supernatant and pellet is also reported.
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The PMN oxidation of hLDL was also performed in 60% D 2 0 using the conditions described above (5E7 cells, 0.2 mg/ml cholesterol from hLDL). Under these conditions, there was a moderate increase in 2b formation (14 % increase). Further studies were then performed, using the methods described above, in order to determine the effect of hPMN cell density on hLDL-derived 3 oxidation (SI- Table 3 ).
It should be noted that 2a was not detected in our HPLC analysis of these samples. 
With glucose (Glc)-glucose oxidase (GO)
A solution of hLDL (0.2 mg/ml, 0.52 mM in cholesterol), GO (Sigma, 0.1 mg/ml, 0.66 μM) and Glc (2 mM) in PBS (pH 7.4, 200 μl), was incubated at 37 o C for 14 h before extraction, derivatization and HPLC analysis as described above (final analyte volume = 105 μl).
With Glc-GO and myeloperoxidase (MPO)
The reaction was carried out as described above (3.) in the presence of MPO (Sigma, 0.2 μM).
With Glc-GO and FeCl 2
The reaction was carried out as described above (3.) in the presence of FeCl 2 (20 μM). The reaction was carried out as described above (3.) and was irradiated with visible light (400-700 nm) on a transilluminator (0.3 mW cm -2 ) in the presence of HPIX (40 μM).
With Glc-GO with hematoporphyrin IX (HPIX) and visible light
With HPIX and visible light
A solution containing hLDL (0.52 mM of cholesterol) and HPIX (40 μM) in PBS (pH 7.4, 200 μl) was incubated either with visible light (400-700 nm) on a transilluminator at 0.3 mWcm -2 or in the dark at 37 o C for 14 h before extraction, derivatization and HPLC analysis as described above (final analyte volume = 105 μl).
With ozone/oxygen
The surface of a solution of hLDL (0.84 mg/ml in cholesterol) in PB (10 mM, 100 uM DTPA, pH 7.4, 250 μl) containing catalase (0.02 mg/ml) within a glass vial was disrupted by a stream of ozone gas for ca. 40 s. No acidic or reductive work up was carried out at this time (in contrast to preparative methods). The reaction was extracted and derivatized as described above (final analyte volume = 52 μl). HPLC analysis revealed the presence of both hydrazones 2a and 2b in a ratio of 3.8 : 1 (conversion from available cholesterol 0.39 % and 0.10 % respectively) (SI- Figure 2 ).
The effect of buffer pH on this reaction with cholesterol that has been ozonized in Using the same conditions as detailed above for the oxidation of hLDL by hPMNs, the effect of activated hPMNs on hHDL (Calbiochem, 0.2 mg/mL in cholesterol) was studied (SI- Table 4 ). 
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With HPIX and visible light
In an analogous manner to that described for hLDL above, the action of singlet oxygen on hHDL oxidation was assessed by incubation / irradiation of hHDL (0.2 mg/ml) with HPIX (40 μM) with visible light (400-700 nm, 0.3 mWcm -2 ) for 10.667 h (SI- Table 5 ). Table 5 
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Liposome Oxidation Studies
Using the liposome stock detailed above, a suspension containing liposomes (13 μM in cholesterol) and HPIX (40 μM) was prepared in PBS (pH 7.4, 200 μl) either in the presence or absence catalase (0.2 mg/ml). The reactions were then incubated at 37 o C, either on a transilluminator (400-700 nm, 0.3 mW cm -2 ) or in the dark, for 9.5 h after which time, the lipids were extracted, derivatized and analyzed by HPLC as described above (final analyte volume = 105 μl) (SI- Table 6 ).
The liposome oxidation reaction in the absence of catalase was repeated as described above where the PBS buffer was composed of 76 % D 2 O and 24 % H 2 O. (aldehyde proton at 9.6 ppm) was observed (1.26 : 1), along with minor by-products, none of which correspond to 1b.
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Stability studies of 5α-hydroperoxycholesterol (4a)
Stability of hydroperoxide 4a in aqueous buffers A stock solution of 4a (0.5 ml, 10 mM in DMSO) was diluted with PBS (99.5 ml, pH 7.4).
After 20 min, the solution was extracted with CHCl 3 (3 x 50 ml) and concentrated in vacuo. NMR (CDCl 3 ) revealed intact 4a as the sole cholesterol derived product. The concentrated sample was reconstituted in DMSO (0.5 ml) and diluted with PBS as Table 7 , ESI- Figure 3 ). but is not present in either smaple).
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One pot production of cholesterol secosterols 1a and 1b from cholesterol 3
Cholesterol (3, 10 mg/ml) was oxidized using HPIX (0.1 mg/ml) and visible light at 4
o C under conditions outlined in SI- Table 10 . Optimal yields of 1b (69 %) were obtained using the conditions in entry 3 (absence of CD 3 OD). HPLC analysis of 2b implies that stepwise oxidation of 3 followed by acid treatment is preparatively more efficient to 1b (entry 2 vs. entry 1,3) Table 7 . Table 9 HPLC analysis showed 2b present as ~ 50 % and 45 % of the derivatized product distribution from 1b and 4a respectively. In addition, both sample traces displayed elevated intensities of two peaks (rt. 12.6 min, 15.2 min) corresponding to dehydration products 6a and 6b that are only seen in trace amounts when 2,4-DNP hydrazine is present during the reaction (ESI- Figure 4) . In both samples, detectable levels of 1b were observed within a complex mixture of dehydration and acetalization products by The reduced mixture was diluted with methylene chloride (10 mL) and washed with water (3 x 5 mL) and brine (5 mL). The organic fractions were dried over magnesium sulfate and evaporated. The residue was purified using silica-gel chromatography When preparing standard curves of authentic 1a, we found that at concentrations from 1-100 uM, atheronal A was converted to atheronal B in ratios of ~ 1:1 within the GCMS (see 1a* entry in ESI- Table 10 ). Atheronal B 1b produces a single peak at R T ~21.64 min. Atheronal-A 1a generates peaks at R T~2 1.68 min and R T~2 2.04 min. A phthalate peak at 17.1 min appears in all spectra. Analysis of the constituent ions did not show any indication of any product from 4a that was copolar with this peak.
*The basic conditions cause > 50% aldolization of 1a / 1a-BSTFA to 1b / 1b-BSTFA when the [1a] is > 100 μM. However at concentrations of < low μM all 1a is converted into 1b and as such that this method of analysis does not distinguish between the two atheronals, which are reported as 1a(b) in the GCMS assay. However, the main advantage of this assay lies in its ability to distinguish 1b from 4a at concentrations below where 1 H NMR can be applied because 4a is stable. 
A STUDY OF OZONE TREATMENT OF hLDL CHOLESTEROL in vitro
METHOD
In a 4 ml screw cap vial, hLDL (10 μl, ~ 80 mg/ml cholesterol) was diluted in PBS (90 ml, 10 mM phosphate; 160 mM NaCl, pH 5.8, 6.5, 7.0 or 7.4) before introduction of an ozone stream by pipette for 50 s. After incubation at different times (Δt /min) and temperatures (ESI-Table 12), the reaction mixtures were extracted with MeOH / CHCl 3 (1:2, 300 ml) using the vortex -centrifugation procedure described above. The concentrated organic extracts were reconstituted with a mixture of i-propanol and 2,4-DNP (20 mM in ethanol containing 0.8 % HCl) solution (52 μl; 25 : 1). After 16 h ambient incubation, the derivatized samples were analyzed by RP-HPLC as described above.
NB The ozone stream for each incubation was standardized by its ability to bleach 1 mmol of aqueous indigo carmine (in 5 ml of water) in 15 s. * Measured in duplicate. Control treated extracts from untreated hLDL did not contain any measurable ketoaldehyde (KA) or aldol (ALDOL) hydrazones. Additional single condition experiments were carried out in quadruplicate to ensure adequate reproducibility of the data. Product peaks were confirmed by co-injection with authentic standards.
ESI-TABLE-12
